Background: Twenty-four-hour dietary recalls have been used in large surveys of infant and toddler energy intake, but the accuracy of the method for young children is not well documented. Objective: We aimed to determine the accuracy of infant and toddler energy intakes by a single, telephone-administered, multiple-pass 24-h recall as compared with 3-d weighed food records. Design: A within-subjects design was used in which a 24-h recall and 3-d weighed food records were completed within 2 wk by 157 mothers (56 non-Hispanic white, 51 non-Hispanic black, and 50 Hispanic) of 7-11-mo-old infants or 12-24-mo-old toddlers. Child and caregiver anthropometrics, child eating patterns, and caregiver demographics and social desirability were evaluated as correlates of reporting bias. Results: Intakes based on 3-d weighed food records were within 5% of estimated energy requirements. Compared with the 3-d weighed food records, the 24-h recall overestimated energy intake by 13% among infants (740 Ȁ 154 and 833 Ȁ 255 kcal, respectively) and by 29% among toddlers (885 Ȁ 197 and 1140 Ȁ 299 kcal, respectively). Eating patterns (ie, frequency and location) did not differ appreciably between methods. Macronutrient and micronutrient intakes were higher by 24-h recall than by 3-d weighed food record. Dairy and grains contributed the most energy to the diet and accounted for 74% and 54% of the overestimation seen in infants and toddlers, respectively. Greater overestimation was associated with a greater number of food items reported by the caregiver and lower child weight-forlength z scores. Conclusions: The use of a single, telephone-administered, multiplepass 24-h recall may significantly overestimate infant or toddler energy and nutrient intakes because of portion size estimation errors.
INTRODUCTION
During the first 2 y of life, infants move from frequent consumption of a single food to more adult-like meal and snack patterns (1) involving increasing numbers of foods of various forms [ie, liquid, solid (eg, apple), or solid-amorphous (eg, applesauce)] and nutrient compositions. Given its ease of use, low respondent burden, and cost-effectiveness, the 24-h dietary recall (24-h DR) is the method of choice for capturing these patterns, particularly when population-based research is concerned (2) . Current estimates of energy intake (EI) among US infants and young children involve in-person and telephoneadministered 24-h recalls (3, 4) . The Feeding Infants and Toddlers Study (FITS) used a single, telephone-administered 24-h recall to measure the dietary intake of a nationally random sample of 3022 children aged 4 -24 mo, and a second 24-h recall was collected on a random subsample (n ҃ 703) to estimate the usual intake distribution (4) . Mean EIs were 10%, 23%, and 32% higher than estimated energy requirements (EERs) among children aged 4 -6, 7-11, and 12-24 mo, respectively (5) . The observed discrepancies are corroborated by 24-h recall data for Special Supplemental Food Program for Women, Infants, and Children (WIC) respondents aged 0 mo-4 y who were participating in the Continuing Survey of Food Intakes by Individuals (CSFIIs from 1994 -1996 and 1998) (6, 7) . These data have raised concerns (4) about current EIs in young children, particularly given increases of Ȃ20% in the prevalence of overweight among children 2 y old since the 1980s (8) . The degree to which apparent excesses in infant and toddler EIs reflect errors in dietary assessment, estimation of energy needs, or both, however, is unclear.
Dietary recalls approximate food records in estimating the average EIs of preschool-age children (9 -11) . The accuracy of the method in younger children is not well documented, and limited evidence comes from research conducted in developing countries (12) . Obtaining accurate data on the intake of infants and toddlers may be complicated by the fact that persons other than the parents may be responsible for child feeding (13, 14) . Other challenges to accurate assessment in infants and toddlers include frequent feeding (1) and food spillage and wastage, which may be considerable, particularly during the transition to self-feeding (5) .
By following the FITS methodology (4), this research evaluated the accuracy of mean infant and toddler EIs by a single, telephone-administered, multiple-pass 24-h DR based on the reference method of 3-d weighed food records . Mean EIs of 1.5-4.5-y-old children based on weighed records has been validated against doubly labeled water measurements of total energy expenditure (TEE), an estimate of usual intake when energy costs of growth are minimal (15, 16) . A secondary objective was to identify demographic, anthropometric, and psychosocial correlates of reporting error.
SUBJECTS AND METHODS

Design
A within-subjects design was used to evaluate the accuracy of reported EIs in Hispanic, non-Hispanic white, and non-Hispanic black 7-11-mo-old infants and 12-24-mo-old toddlers on the basis of a single, telephone-administered, multiple-pass, weekday 24-h DR completed by the primary caregiver. The reference method was weighed food records, made on 3 consecutive weekdays within 2 wk of the dietary recall. Infant or toddler weightfor-length z scores, maternal body mass index (BMI; in kg/m 2 ) (17), and self-reported household income, maternal education (10), ethnicity, employment status, social desirability (17), feeding method, and childcare participation (10) were evaluated as potential correlates of reporting error by the 24-h DR.
Subjects
The study population was Hispanic, non-Hispanic white, and non-Hispanic black mothers of 7-11-mo-old infants or 12-24-mo-old toddlers who were recruited in equal numbers. Maternal participation criteria were self-identification in 1 of the 3 raceethnicity groups and having primary responsibility for infant feeding at home. Infant inclusion criteria included study age range at the time of enrollment, term birth (37-42 wk), and weight-for-age of 5th percentile at birth (18) . Infant exclusion criteria were feeding problems and chronic medical conditions or medication use.
Convenience sampling was employed to recruit mothers from the greater metropolitan Houston area by using a volunteer database maintained at the US Department of Agriculture (USDA) Children's Nutrition Research Center, flyers, and on-site recruiting at childcare classes, city-wide festivals or expos attracting families, doctors' offices, retail stores, and churches. One child was surveyed per household.
Each mothers provided written informed consent for her own participation and that of her child. All procedures were approved by the Baylor College of Medicine Institutional Review Board.
Procedures
Potential participants were screened for inclusion by a telephone interview. Shortly after recruitment, caregivers were contacted by telephone on a scheduled weekday to recall infant dietary intake for a 24-h period. When the infant participated in childcare, caregivers were asked to contact the staff to obtain detailed information on the child's intake while in childcare. Within 1 wk of the 24-h DR, the caregiver and infant made an initial visit to the USDA Agricultural Research Service Children's Nutrition Research Center (CNRC; Houston, TX), during which initial instructions on keeping weighed records were provided. At this visit, child and caregiver anthropometric measurements were obtained and self-reported questionnaires on demographics, social desirability, and infant feeding were completed by the caregiver. During the following week, a research staff member visited the home to provide food, infant scales, and instruction on keeping weighed records of infant or toddler dietary intake. Three scheduled days of weighed food records commenced within 2 wk of the 24-h DR.
Measures
The 24-h recall
A single, telephone-administered, multiple-pass 24-h DR was used to assess infant or toddler food intake. The recall was performed by a trained registered dietitian on a scheduled weekday Ȃ1 wk after the initial recruitment of the caregiver-infant pair. Before the recall, caregivers were mailed 2-dimensional portion size aids, which were previously used in FITS (4), to facilitate reporting of the quantity consumed. Dietary intake data were collected and analyzed by using NUTRITION DATA SYSTEM for RESEARCH (NDS) software (version 2005; Nutrition Coordinating Center, University of Minnesota, Minneapolis, MN).
Assumptions used in FITS were applied to estimate the quantity of infant or toddler breastmilk intake (4). For children aged 7-11 mo who received breastmilk as the only milk source, a breastmilk intake of 600 mL was assumed; reported intake of formula, cow milk, or both (in g) was subtracted from 600 mL for children consuming multiple types of milks. For children ͧ12 mo old, breastmilk intake was imputed according to the number of minutes of reporting: 1 fluid ounce (29.6 mL) was assumed for every 5 min of feeding. Caregivers were asked to obtain as much detail as possible from other persons (ie, childcare providers) who fed the child on the day of assessment. In a few cases, the research dietitian called the other caregivers to complete the child's recall. Recalls were reviewed for missing foods, unrealistic quantities, and supplement use. Recipes were added as records to the database. Brand names and nutrient information for commercially available foods not in the NDS database were also collected and added. Meal type and eating location were defined by the caregiver for each food reported.
Weighed food records
Weighed food records were made on 3 scheduled consecutive weekdays during a 2-wk period after the 24-h DR. The testweighing method (19) was used to estimate breastmilk intake; caregivers were trained to use infant scales to weigh the infant to the nearest 0.1 g before and after each breastfeeding without changing the infant's clothing or diapers. A trained observer made a home visit to calibrate the portable electronic food scales [model no. SP601; Ohaus, Pine Brook, NJ (readability: 0.01 g)] and electronic infant scales [3862 MP 6; Sartorius, Goettingen, Germany (readability: 0.1 g)] and to provide detailed instruction on weighing and record completion. Food and recipe examples were given according to the child's typical diet. Caregivers were given written instructions and shown the procedures for measuring and recording foods consumed outside the home. Ageappropriate containers and cups were provided to each participant to facilitate the measurement of foods eaten away from home. The mother and, in a few instances, the research dietitian provided instruction to other caregivers (ie, childcare workers) who were responsible for feeding the child. When a set menu was to be used, the research dietitian assisted the process by indicating the food items that were to be weighed as individual, combined, or recipe foods. Meal type and eating location were defined by the caregiver for each food reported.
Infant or toddler anthropometrics
Anthropometrics included infant head circumference, length and weight measured in triplicate by trained research staff. Electronic scales [3862 MP 6; Sartorius (readability: 0.1 g)] were used to measure weight and infant length boards (Holtain Limited, Crymych, United Kingdom) were used to measure length. The 2000 growth charts of the Centers for Disease Control and Prevention were used to calculate weight-for-age, length-forage, and weight-for-length z scores (18) .
Maternal body mass index
Maternal height (Harpenden tadiometer; Holtain Limited) and weight [Doctor Scale 431/432KL series (capacity: 400 ҂ 0.25 lb or 181.4 ҂ 0.1 kg); Health-O-Meter, Bridgeview IL] were measured in duplicate by trained research staff according to the methods of Lohman et al (20) ; repeat measurements were performed in cases of nonagreement (within 0.5 kg or 0.5 cm). BMI scores were calculated.
Demographics
Demographic information on household income, maternal education, maternal employment, and childcare arrangements was obtained.
Maternal social desirability
The Marlowe-Crowne Social Desirability Scale was used to assess the extent to which bias in reporting child intake reflected socially desirable responding (21) . Social desirability refers to the goal of presenting oneself in a positive or socially desirable manner. The Marlowe-Crowne scale consists of 33 items-18 representing positive behaviors that most people are not likely to exhibit and 15 representing negative behaviors that are likely to be true of the general population. The total score for social desirability is created by summing all items; higher scores indicate greater social desirability. The scale has high test-retest reliability over a 2-wk period in adults, and it has been positively associated with other social desirability measures in college-age samples (21) . The internal consistency of the 33-item scale in the present sample was ␣ ҃ 0.81.
Statistical analysis
Statistical analyses were performed with SAS software (version 9.1; SAS Inc, Cary, NC). Descriptive statistics including the mean, median, SD, and range were generated. Data are presented as means Ȁ SDs. P 0.05 was chosen to indicate statistical significance. Repeated-measure analysis of variance (ANOVA) was used to analyze the data; intake by each method was treated as the repeated factor, and age group (infant or toddler) was treated as a between-subjects factor. Repeated-measures analysis of covariance (ANCOVA) was also used to evaluate correlates of method bias, and child age group was used as a covariate in each model. Interactions of method and the following variables were tested in separate models: number of eating occasions and number of food items reported, maternal and child anthropometrics, family demographics, maternal social desirability, feeding method at the time of the assessments (any breast milk compared with none), and childcare participation on the day of the 24-h DR. Intraclass correlation coefficients (ICCs) were calculated to estimate the reliability of the 3-d WR measurements by using a 2-way mixed model with absolute agreement in which subjects were modeled as a random effect and EI was modeled as a fixed effect.
RESULTS
Participants were 157 ethnically diverse mothers (n ҃ 56 non-Hispanic white, 51 non-Hispanic black, and 50 Hispanic) and their 7-11-mo-old infants (n ҃ 80) or 12-24 mo-old toddlers (n ҃ 77). Most household incomes ranged between $25 000 -$50 000 (30%) and %50 000 -$100 000 (35%) ( Table 1) . Most mothers were well-educated (84% educated beyond high school) and married (83% married or with partner). As reflected their postpartum status, mothers tended to be overweight (mean BMI: 29 Ȁ 7); BMIs ͧ 25 and ͧ 30 were observed for 18% and 44% of mothers, respectively. More than half (59%) of the mothers reported employment, and a roughly similar proportion of mothers reported the use of childcare (60%); the largest proportion of those children were in the care of a relative (38%), and the next-largest proportion were in organized childcare (30%). On the day of the 24-h DR, 26% of infants (n ҃ 21) and 38% of toddlers (n ҃ 29) participated in childcare. Just under one-half of infants and toddlers (46%) were the only child in the household at the time of the study. Mothers of 94% of infants and 84% of toddlers reported ever breastfeeding; the mean duration was 3.7 Ȁ 2.3 mo for among and 7.6 Ȁ 4.3 mo among toddlers. On the day of the 24-h DR, 31% of caregivers with infants and 14% of caregivers with toddlers reported breastfeeding by the mother. Infants and toddlers were, on average, growing normally, as indicated by mean age-specific length and weight z scores ( Table  2) . Five percent of children (8/157) were underweight (5th percentile weight-for-length), and 3% of children (5/157) were overweight (ͧ95th percentile weight-for-length).
Total energy and macronutrient distribution
The ICC for EIs across 3 d of weighed records was 0.78 and 0.72 in infants and toddlers, respectively. Daily EIs based on the mean of 3 d of weighed food records were 740 Ȁ 154 kcal in infants and 885 Ȁ 197 kcal in toddlers (Figure 1) . EIs based on the 3-d WR were within 5% of EERs, according to age and measured weight (22) (Figure 1 ).
Significant effects of method (P 0.0001) and age (P 0.0001) and their interaction (P 0.0004) on EIs were observed. Compared with the 3-d WR, the 24-h DR overestimated EI by 13% (P 0.01, posthoc t test) in infants (833 Ȁ 255 kcal/d) and by 29% (P 0.0001, post hoc t test) in toddlers (1140 Ȁ 299 kcal/d). The scatterplot given in Figure 2 illustrates the overestimation. The absolute method difference was 93 kcal for infants, and the limits of agreement (Ȁ 2SD) were Ҁ453 kcal and 639 kcal. For toddlers, the difference between methods was 255 kcal, and the limits of agreement were Ҁ313 kcal and 823 kcal. Macronutrient intakes of infants and toddlers were uniformly higher by the 24-h DR than by the 3-d WR in absolute terms ( Table 3) . Estimates of fiber and total sugars also were significantly higher when assessed by the 24-h DR than by the 3-d WR. However, the proportions of total energy from fat, carbohydrate, and protein did not differ across methods. With the exception of riboflavin, vitamin B-6, and sodium among infants only, the 24-h DR significantly overestimated mean micronutrient intakes (P 0.0001 to 0.05) relative to the 3-d WR ( Table 4 ). Although it is not possible to evaluate nutrient adequacy without estimation of the distribution of usual intakes, mean intakes of most vitamins and minerals approximated or exceeded age-specific daily reference intakes whether estimated by 3-d WR or 24-h DR. The main exception to this was vitamin E in toddlers, in whom mean intake was less than the estimated average requirement.
Food group sources of method bias
EIs from each food group by the 2 methods are summarized in Table 5 . According to the 3-d WR, infants and toddlers derived the greatest proportion of dietary energy from the dairy group (68% and 35% of total energy among infants and toddlers, respectively). Dairy intake was also the major contributor to the difference between methods (46% and 29% of the method difference observed in infants and toddlers, respectively); EIs from dairy were 9% higher in infants and 24% higher in toddlers when measured by the 24-h DR than by the 3-d WR.
Milk intake represented the greatest source of error from dairy. Whereas the 24-h DR overestimated breast milk intake among both infants and toddlers, this source of error represented only a small part (10 kcal in infants, 16 kcal in toddlers) of the total energy difference observed between methods in the full sample. Only 30% (n ҃ 23) of infants and 14% (n ҃ 11) of toddlers consumed breast milk. When the analysis was repeated with . Repeated-measures ANOVA with a between-subjects factor was used to test effects of method (24-h DR compared with 3-d WR) and age (7-11-mo-old infants compared with 12-24-mo-old toddlers) and their interaction on infant (n ҃ 80) and toddler (n ҃ 77) daily energy intake. Effects of method (P 0.0001) and age (P 0.0001) and their interaction (P 0.0004) on energy intakes were observed. Compared with 3-d WR, the 24-h DR overestimated energy intake by 13% (P 0.01, post hoc t test) in infants and by 29% (P 0.0001, post hoc t test) in toddlers. Estimated energy intake by 3-d WR was within 5% of EERs. ** P 0.01, **** P 0.0001. non-consumers excluded, the magnitude of the observed overestimation increased notably for toddlers. Among breastfed children, the mean energy difference in estimated breast milk between the 24-h DR and 3-d WR methods was 28 kcal (410 Ȁ 94 kcal and 382 Ȁ 185 kcal, respectively) in infants and 117 kcal (222 Ȁ 139 kcal and 104 Ȁ 78 kcal, respectively) in toddlers (P 0.01 for method effect; P 0.001 for age effect; NS, method ҂ age interaction). Formula intake was numerically higher by the 24-h DR than by the 3-d WR in infants, although the observed difference was not statistically significant (P ҃ 0.11). Among toddlers, the 24-h DR significantly overestimated the intake of "other" milks. More than twothirds of infants (n ҃ 59; 77%) consumed formula, whereas roughly three-quarters of toddlers (n ҃ 61) consumed cow 2 Repeated-measures ANOVA with a between-subjects factor was used to test effects of method (24-h DR compared with 3-d WR) and age (7-11-mo-old infants compared with 12-24-mo-old toddlers) and their interaction on child micronutrient intakes.
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milk. Repeating the analysis with milk nonconsumers removed did not change the results. Intake from the grains provided the second-highest contribution to total EIs and the second-greatest contribution to overestimation by the 24-h DR (Ȃ25% of energy difference between methods). The 24-h DR also produced higher estimates of EIs from fruit and vegetable food groups for both infants and toddlers and of those from the legumes group for toddlers only than did the 3-d WR. Contributing 50 kcal to total EIs, intake from the eggs, fats, and sweets groups did not differ between assessment methods.
Eating patterns
Eating most commonly occurred at home, and snacks and other types of eating occasions (primarily involving milk and other beverages) were the types of eating occasions reported most frequently ( Table 6 ). There were no differences between methods according to the locations where feeding occurred, as reported by mothers. There also were no differences by dietary assessment method in the total number of infant or toddler eating occasions reported. However, caregivers of infants labeled a slightly greater proportion of all eating occasions by the 24-h DR than by the 3-d WR as a "breakfast" or "dinner," whereas caregivers of toddlers labeled slightly fewer eating occasions by the 24-h DR than by the 3-d WR as a "breakfast" (14% and 15%, respectively). Among infants only, caregivers labeled a greater proportion of all eating occasions by the 24-h DR than by the 3-d WR as being a "snack" but labeled fewer occasions by the 24-h DR than by the 3-d WR as fitting into an "other" category [35% and 44%, respectively (mostly milk feedings)].
On average, infants and toddlers consumed 16 Ȁ 4 food items/d over the course of 7-9 eating occasions. Compared with the 3-d WR, the 24-h DR underestimated the number of food items eaten by infants but overestimated food items eaten by toddlers-in each case, by Ȃ1 food item.
Because the frequency of infant feeding and the increasing complexity of toddlers' diets have been cited as challenges to accurate reporting, the number of eating occasions and the number of food items reported across methods were evaluated as correlates of method bias. The number of eating occasions reported was not associated with overreporting by the 24-h DR. However, overreporting increased as the average number of food items reported increased (adjusted for child age group: F ҃ 4.6, P 0.05).
Anthropometric, demographic, and psychosocial correlates of method bias
Differences in EIs between methods were not associated with maternal BMI. However, greater overestimation by the 24-h DR relative to the 3-d WR was associated with lower infant weightfor-length z scores (adjusted for child age group: F ҃ 4.4, P 0.05); this association remained statistically significant when those 8 children at 5th percentile of weight-for-length were excluded from the analysis. Attendance at childcare on the day of the 24-h DR and infant feeding method at the time of the 24-h DR were not associated with the degree of method bias. A nonsignificant trend between maternal education and method bias was observed (adjusted for child age group: F ҃ 3.4, P ҃ 0.07); there was greater overreporting by the less-educated mothers. Other family demographic measures (eg, maternal ethnicity and family income) and social desirability were not associated with reporting bias.
DISCUSSION
Given the low feasibility of labor-intensive and literacydependent weighed intake methods at a population level, the 24-h DR is the assessment method of choice for large quantitative studies of the diet of young children (2) . The primary use of a single 24-h DR is to capture the average intake of groups (23) . In the present study, a single, telephoneadministered, multiple-pass 24-h DR overestimated group estimates of EIs in children aged 2 y-particularly in toddlers, among whom the mean overestimation was 29%. With the exception of small differences in meal type and the number of food items reported, the 2 methods captured similar patterns of eating. Furthermore, the absence of differences in macronutrient intakes as a percentage of total energy suggests that the relative proportions of nutrients in the diet were similar across methods. In absolute terms, however, the 24-h DR overestimated children's intake of all macronutrients and most micronutrients. Food group sources of overestimation were ordered on the basis of their contribution to total energy. Collectively, the findings suggest that overestimation by the 24-h DR was driven by errors in portion size estimation. Dairy intake, specifically milk, provided the greatest energy to the diet and also showed the greatest overestimation by the 24-h DR. This study used FITS methodology to estimate recalled breastmilk intake by the 24-h DR; a fixed volume (600 mL/d) was assumed for infants, and time-based assumptions were made for toddlers (4) . The magnitude of the overestimation of breastmilk intake by the 24-h DR was small in the full sample, which indicates that the assumptions performed reasonably well. The timebased assumptions, however, produced substantial overestimation in the small group of breastfed toddlers. Toddler intakes of "other" milks (ie, cow or soy) also were overestimated by the 24-h DR for the group as a whole. Taken together, these results suggest that bias observed in the full sample was explained to a greater extent by a general portion size overestimation than by assumptions used to estimate breastmilk.
There are few published data with which the present findings are directly comparable. As in the present research, a study of 50 underweight and normal-weight Brazilian children 2 y old found that a single interviewer-administered dietary recall overestimated mean EIs by 20% compared with a weighed record covering the same period (12) . Methodologic and sociocultural differences between studies, however, limit comparisons. Other research, focused on preschool-aged and older children, showed little difference in child EIs on the basis of maternal recall compared with estimated (10, 11) and weighed (24) intakes by trained observers. Two small studies of EI among 4 -7-y-old children using three 24-h DRs found little evidence of bias at the group level when total energy expenditure based on doubly labeled water was used as a reference (25, 26) . However, a similarly designed study of 3-4-y-old children showed an 11% overestimation of mean energy by the three 24-h DRs (27) .
Validation studies of dietary assessment methods have shown a trend toward greater energy underreporting with the increasing age of the subjects (28) . In the present study, overestimation of toddler EIs by the 24-h DR was more than double that observed for infants (29% and 13%, respectively). The reasons for this difference are unclear. Unlike national trends (29) , participation in any type of child-care arrangement in this sample did not increase with age (57% of infants compared with 55% of toddlers), and it was not associated with the observed bias. Mothers of toddlers also recalled one additional food item by the 24-h DR than was recorded by the 3-d WR, which explains some [Ȃ67 kcal/item (1140 kcal/17 items for the 24-h DR)] but not all of the observed 255-kcal overestimation. The positive association of overestimation with the number of food items reported suggests that accurate reporting is challenged by increasing dietary complexity.
Relative child weight was a separate correlate of reporting bias, with greater overreporting by the 24-h DR in children with lower weight-for-length z scores. These findings are consistent with those of a study comparing parents' reports of the intakes of 4 -11-y-old children by multiple-pass 24-h recalls with total energy expenditure (30) . In that study, parents who underreported their child's intake tended to have the heaviest children, those with the highest body fat and lowest physical fitness. It is possible that mothers in the present study may have knowingly overrepresented their child's intake. This interpretation is qualified by the fact that, unlike previous studies of reporting accuracy in adults (17) , social desirability was not associated with reporting bias.
The 24-h DR method used in the present study closely paralleled that of a large, nationally random study, the FITS (4), from which population-based estimates of infant and toddler EIs have been reported. Several departures from the FITS method, however, necessitate comment. First, convenience sampling was used, given the high participant demands in keeping detailed weighed records. Although the income distribution resembled that of the FITS (4), the percentage of mothers with education beyond high school and reporting ever having breastfed (94% of infants, 84% of toddlers) were higher than in the FITS. Ever breastfeeding rates in the present study were also higher than 2004 national estimates (73.8%) (31) . Whereas neither randomly chosen nor nationally representative, the sample was nevertheless composed of major racial-ethnic groups, and it varied in terms of socioeconomic indicators. A second limitation is the possibility that keeping weighed records influenced the results by altering what and how much was fed to children. That eating patterns (ie, eating frequency and location) and types of foods did not differ dramatically between methods, however, argues against an undue influence of this potential source of bias. Third, both the 24-h DR and 3-d WR were made on weekdays. Whether the same degree of bias would have been observed on weekend days is not clear. Finally, scheduling the 24-h DR and 3-d WR may have altered feeding, but it is unlikely that this potential bias would have differed by method.
The findings of this investigation suggest that efforts to improve the accuracy of the 24-h DR in children 2 y old should focus on portion size estimation. Whether error could be reduced by the use of an in-person interview mode, 3-dimensional portion size aids, or participant training (or all) remains to be seen. To date, methodologic studies evaluating the 24-h DR interview mode have found little difference between telephone and inperson administration in estimating mean EIs of women and men (33) (34) (35) (36) . Thus, a focus on participant training (35, 37) and portion size aids, particularly when milk is concerned, may prove most efficacious for improving the accuracy of the 24-h DR in estimating the EIs of young children. Because a significant percentage of infants and toddlers are routinely fed by someone other than the primary caregiver, systematic methods should be considered to maximize the quality of information obtained from multiple caregivers who are responsible for child feeding.
In conclusion, this investigation shows that the use of a single, telephone-administered, multiple-pass 24-h DR may significantly overestimate infant and toddler EIs. The nearly uniform overestimation of nutrients implies that use of a single 24-h DR may lead to erroneous dietary assessment in young children. These findings indicate that methodologic improvements to the 24-h DR for use in children 2 y old are warranted.
